) dataset, we identified 460 cancer patients and then selected family members of these patients who were aged 20 years or older (n=565). The control group was sampled from members of families without a cancer patient with matching for sex and age (n=2,260). Serial conditional logistic regression models were used for comparison of characteristics between family members of cancer patients and subjects in the control group.
Psychosocial Impact of Cancer Patients on Their Family Members
Purpose A population-based study was conducted in order to examine the characteristics of family members of cancer patients in comparison with the general population and also to evaluate the psychosocial impact of cancer patients on their family members.
Materials and Methods
From the Fourth Korea National Health and Nutrition Examination Surveys (KNHANES IV) (2007) (2008) (2009) ) dataset, we identified 460 cancer patients and then selected family members of these patients who were aged 20 years or older (n=565). The control group was sampled from members of families without a cancer patient with matching for sex and age (n=2,260). Serial conditional logistic regression models were used for comparison of characteristics between family members of cancer patients and subjects in the control group.
Results
Family members of cancer patients were less employed (57.9% vs. 63.0%, p < 0.001), more functionally limited (20.2% vs. 16 .5%, p=0.032), and had lower self-rated health (p=0.023) compared with sex and age-matched control subjects. They also had a significantly higher level of stress (79.7% vs. 76.1%, p=0.008), history of depression (12.9% vs. 10.2%, p=0.035), and current depressive symptoms (5.5% vs. 3.5%, p=0.038). However, higher physical activity was reported in family members of cancer patients (13.6% vs. 9.6%, p=0.003) than in control subjects. The presence of a cancer patient in the family showed an association with current depressive symptoms (odds ratio, 1.62; 95% confidence interval, 1.05 to 2.48; p=0.028), however, the association was no longer significant after adjustment for household income, education level, and employment status (p=0.304).
Introduction
A continuous increase in cancer incidence and decrease in cancer mortality have resulted in a rising number of people living with cancer. As cancer patients live longer, psychological wellbeing of both cancer patients and their family members is becoming a growing concern. Previous studies have focused on the psychological status of cancer patients, and evaluated sociodemographic variables that make cancer patients more susceptible to depression and increased anxiety [1, 2] . With the continuous increase in the number of cancer patients and their family members, knowing which factors contribute to the burden of family members is critical. To date, many studies have been conducted for evaluation of the burden of caregivers in chronic diseases such as stroke and dementia, however, the burden of family members of cancer patients has not been evaluated in depth [3] [4] [5] . Metaanalyses have evaluated the burden of caregivers alone, however, socioeconomic status (SES), physical function, perceived health status, psychological factors, health behavior, and health-related quality of life (HRQOL) of the family members in a household have not been investigated [6, 7] .
In a recent study reported by Palos et al. [8] , who assessed the risk of caring for underserved patients with advanced cancer, sadness and distress were more prevalent among caregivers compared with cancer patients, and approximately 40% of caregivers were found to be at an increased risk for moderate to severe sadness and distress. This finding suggests that more attention is required for family members, and knowing how to support them is imperative.
Economic burden and financial distress are important issues that affect treatment strategy in long-term cancer survivorship. With newly emerging diagnostic and treatment patterns, expenditures on cancer treatment have increased and are expected to show a continuous increase in the future [9] . All of the factors mentioned above may contribute to greater anxiety, depression, poorer social wellbeing, and lower HRQOL.
In this study, we compared psychological, socioeconomic, physical function, health behavioral, and HRQOL-related aspects of family members of cancer patients and control subjects. We then performed an evaluation with an emphasis on factors that contribute to psychosocial wellbeing, such as level of stress, history of depression, and current depressive symptoms in all family members of each cancer patient.
Materials and Methods

Research design and participants
The Ministry of Health and Welfare of Korea began conducting the Korea National Health and Nutrition Examination Surveys (KNHANES) in 1998 in order to examine the general health and nutrition status of Koreans. KNHANES IV was conducted from July 2007 to December 2009. The survey used a stratified multistage probability sampling design for the South Korean population [10] . The uniqueness of this study is that the survey was based on households, and every member of the household was required to complete the survey. KNHANES consisted of four different measures: a health interview, health behavior survey, health examination, and a nutrition survey. In KNHANES IV, 31,705 individuals aged＞1 year were invited to participate in the health interview and examination (6, 19 (n=6,465) were excluded because they were not required to complete questionnaires for HRQOL. We defined 'family members of cancer patients' as individuals who have at least one cancer patient within his/her family. Participants who do not live with cancer patients were considered as candidates for the control group. Because there was a significant age difference between family members of cancer patients (n=565) and non-cancer family members (n=17,351), we sampled the control group with 1:4 individual matching on sex and age. Therefore, the final study population included 565 family members of cancer patients and 2,260 matched control subjects ( Fig. 1 ).
Measurements
Information on demographic and SES, including sex, age, household income, education, and employment was obtained using self-administered questionnaires. Families were divided into four groups according to monthly household income (lowest, lower intermediate, higher intermediate, and highest groups) and education level as four groups (primary [≤6 years of schooling], middle [6-9 years of schooling], high [9-12 years of schooling], and college [≥13 years of schooling]). Employment status was reported as either yes or no. Physical function was categorized according to two groups: limited in anyway and not limited. Participants were asked if they had ever had comorbidities such as hypertension, heart disease, stroke, arthritis, or chronic renal disease. They were also asked to report self-rated health as very good, good, fair, poor, or very poor. For our analyses, self-rated health was regrouped into three categories as very good to good, fair, or poor to very poor.
For evaluation of psychological factors, respondents were asked to report their level of stress, history of depression, and current depressive symptoms. The level of stress was reported as none/small or some/extreme. Respondents reported history of depression and current depressive symptoms as yes or no.
Health related behavioral risk factors were measured using self-reported questionnaires. Smoking status was categorized according to two groups: never smoker/ex-smoker and current smoker. Current alcohol use (average consumption) was measured by obtaining information related to respondents' self-reported alcohol behavior. Specifically, frequency of alcohol consumption was used as the measure of alcohol status: less than once per month, once per month, 2-4 times per month, 2-3 times per week, and more than four times per week. For our analyses, alcohol consumption was coded as yes if respondents reported consuming alcohol≥2 times/wk. Otherwise, alcohol consumption was coded as none [11] . Physical activity was measured using the frequency of moderate and vigorous physical activity per week. For analyses, recommended physical activity level was coded as yes if participants reported more than two days of moderate activity per week. Otherwise, physical activity level was coded as none for those who reported physical activity less than two days per week.
HIQOL was measured using the EuroQol, which consists of the health-status descriptive system (EQ-5D) and a visual analogue scale (EQ-VAS). The EQ-5D records the level of self-reported problems according to five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) [12, 13] . Each of the dimensions is assessed based on a single question with three response levels (no problem, some problems, and extreme problems). Using the combination of these items, a single health index was calculated using the Korea valuation set developed by the Korean Centers for Disease Control and Prevention [14] . Scores on the EQ-5D index range from -0.171 to 1, where 1 indicates no problem in any of the five dimensions, zero indicates death, and negative values indicate a health status worse than death. Next, respondents described their own health status using a VAS ranging from 0 (worst imaginable health) to 100 (best imaginable health), which is represented as EQ-VAS. Eighty five percent of participants responded to EQ-5D and EQ-VAS.
Statistical analysis
Descriptive statistics and χ 2 tests were used for examination of demographic characteristics and differences between the family members of cancer patients and subjects in the control group. The survey year was also included as a controlled variable because the EQ-5D and EQ-VAS scores The final study population included 565 family members of cancer patients and 2,260 matched control subjects. Hypertension, heart disease, stroke, arthritis, chronic renal disease, and diabetes. differed significantly according to survey year (data not shown). Conditional logistic regression analysis was performed, and presence of a cancer survivor, household income, education level, and employment status were dependent variables. All statistical analyses were performed using SAS ver. 9.2 (SAS Institute, Cary, NC) and p＜0.05 was considered statistically significant.
Results
Characteristics of family members of cancer patients and subjects in the control group
Characteristics of family members of cancer patients and subjects in the control group are shown in Table 1 . We excluded cancer patients from the analysis because our aim was to perform a comparison of the psychosocial status of family members only. The mean age was 51.2±17.6 years. No significant differences in household income and education level were observed between the two groups, although the group of family members of cancer patients had more respondents with lower household income and education level. Employment rates differed significantly among the two groups, with fewer family members of cancer patients currently employed (57.9% vs. 63.0%). Family members of cancer patients reported a significantly higher rate of functional limitation (20.2% vs. 16.5%). Prevalence of comorbidity was similar between the two groups (p for difference=0.091), however, family members of cancer patients were more likely to report their health status as poor to very poor (24.4% vs. 20%). Significantly higher levels of stress (79.7% vs. 76.1%), history of depression (12.9% vs. 10.2%), and current depression (5.5% vs. 3.5%) were reported by family members of cancer patients. Results for health behavioral risk factors, cigarette smoking, and alcohol consumption were similar; however, physical activity was more common in family members of cancer patients than in the control group (13.6% vs. 9.6%). No differences in mean EQ-5D (p for difference=0.361) and EQ-VAS scores (p for difference=0.900) were observed between the two groups.
Multivariate analysis of psychosocial distress
Significant difference in psychological and cognition status was observed between family members of cancer patients and the general population. Family members of cancer patients reported a relatively higher level of stress and more past or current depression. We performed univariate and multivariate analyses for determination of which factors would have a greater impact on psychosocial status of family members. In univariate analyses, presence of a cancer patient significantly increased the risk of current depression (odd (Table 2 ). However, after adjustment for household income, education level, and employment status, presence of a cancer patient did not show a significant association with stress and depression. In the multivariate adjusted models, only low education showed a significant association with past (OR, 2.11; 95% CI, 1.09 to 4.05) and current (OR, 3.61; 95% CI, 1.19 to 10.89) depressive symptoms (Table 3 ).
Discussion
The current study evaluated the psychosocial impact of cancer patients on their family members in a national representative survey. Family members of cancer patients experienced relatively higher levels of stress and depressive symptoms. They were also less employed and more functionally limited. The presence of cancer patients in a family showed an association with current depressive symptoms; however, after adjustment for household income, education level, and employment status, the association was no longer significant. To the best of our knowledge, this is the first study to assess the psychological, socioeconomic, and physical burden of caregivers using family-based questionnaires.
Cancer is a stressful event for both patients and family members [14] . After the diagnosis of cancer, treatment of cancer and follow-up management are shared among family members. Family members are often expected to deal with cancer-related symptoms and perform clinical tasks. As a result of patients' pre-existing comorbidities, family members of elderly cancer patients face a highly complex set of challenges. In addition, because a large portion of cancer treatment is administered in ambulatory settings, family members are becoming more responsible for providing care [15] .
Previous studies have reported that having a cancer patient in a family can be a distress. In a study reporting on psychosocial status and quality of life of patients and spouses in patients with prostate cancer, spouses had the lowest emotional quality of life of all participants, suggesting that cancer takes an emotional toll on spouses [16] . Another study examined levels of depression and anxiety in newly diagnosed adult patients and their adult family members. Family members had higher levels of depression and anxiety than cancer patients [17] . Findings of our study also showed that a diagnosis of cancer impacts on family caregivers from a psychological perspective. Significantly higher levels of stress, history of depression, and current depressive symp- toms were observed in family members of cancer patients than in control subjects. We examined multiple factors representing SES because low SES may be an indication that individuals to live in poorer conditions, have less access to healthcare, and experience greater psychological stress. Our results showed that those with lower household income were more likely to experience depression, although the significance was not met. Low SES is a substantial adverse prognostic factor and a risk factor for all-cause mortality after diagnosis of cancer; therefore, disparities in SES may influence both mental and physical wellbeing and should be considered in evaluation of psychosocial distress associated with cancer [18] [19] [20] .
With respect to health behavioral risk factors, high occurrence of current smoking among family members of cancer patients draws attention. According to Burke et al. [21] , less than half of smoking cancer patients quit smoking after their cancer diagnosis, and only 62% of smoking cancer patients received smoking cessation counseling from their physicians. Although no study on smoking behavior of family members has been reported, effective promotion of smoking cessation programs is required for secondary cancer prevention.
Oncologists and primary care physicians should provide guidance on health promotion interventions to both cancer patients and family members [22] .
The strength of our study is that these data were obtained from a nationwide population and therefore provided representative information on the Korean population. In addition, this is the first large-scaled questionnaire study based on households. Nevertheless, several study limitations should be considered. First, due to the cross-sectional nature of the data, determination of the causal relationship between cancer diagnosis and the identified parameters is difficult. Cancer treatment itself can cause family members to forgo their jobs, leading to lower household income, or it may be that diagnosis of cancer is more likely in populations with low SES [23] . Therefore, conduct of long-term follow-up studies will be needed for evaluation of the causal relationship between socioeconomic and psychological burdens of family members. Second, the findings of this study were based on self-reported health status, thus, there is a possibility of inaccurate reporting or not answering certain questions. Depression was also assessed using the self-reported questionnaire rather than being diagnosed by a doctor; therefore, it may not provide an accurate indication of the prevalence of clinically relevant depression. In addition, depression may result from other chronic comorbidities, such as stroke and dementia, which should be considered in future studies. Third, we did not differentiate cancer patients who were under active treatment from those who were not. Cancer patients who are under active treatment and those who are not may have different impact on the psychosocial status of their family members; however, we were not able to perform further investigation on this matter. Finally, due to the retrospective nature of this study, we were not able to determine the relationship between caregiver and patient and whether the caregiver was living in the same household or not.
Despite these limitations, the results of the current study suggest that more concern for family members is needed, as cancer may influence the whole family, not just the patient. According to findings of recent studies, caregivers who received intervention reported significantly less burden, less depression, and less distress, compared to those who did not. They also reported more knowledge, better coping, and greater mental well-being [24, 25] . Therefore, there is a need for conduct of more effective studies with cancer caregivers or patient-caregiver dyads for implementation of evidencebased interventions in clinical settings. Healthcare professionals should plan risk assessment of caregiver's capacity and assist them in solving practical problems that arise as a result of the cancer diagnosis.
Conclusion
As the number of people living with a history of cancer continues to increase, identification of optimal methods for promoting the psychological health and well-being of both cancer patients and their family members is essential. Family members, who are somewhat invisible to the healthcare team, should be recognized for their mental and physical well-being. Assessment of stress and psychological distress should be followed by guidance and individualized interventions for attenuation of the health consequences.
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